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if»*a 1 1 

«!: t t -r * ittziiz iam<^#s##3t<^^3t:^i*o 
im^m 5 1 

Mieil 1 (o^^MJiowiadiSB^^^^^^tL^'giiti;, Btiia^ i o^^^iijt l-c-^<^-x 

m 1 <^*>K<^^ 1 <^±^M55^ ^ Btria^ 1 <om^ 
fria^ 1 (o^CTt-^in]i"'2)^2 o^^B^&^'bHuiaii 1 o*^*— ^t-i^*L.-c. mafi 

r§*^j^ 1 0 1 
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S# i^/hS;^^^'>-^'r A (micro-electro-mechanical systems : MEMS) HJ: S 

(^#T-A) 1 4 6 a~l 4 6 dfc> |ff«9^b/>*^l 4 6 a~l 4 6 d<Dm 

S^ttSiSl 42a~142d^:. nTihWm^l-^^^ tLfcpTftr/W- b 1 4 1 fc. -prtt 
1 4 l(^5fe5atc«M$tL^5 7- 1 4 9i:. ^7-14 9 3a#t:^Xii*)-rfi]-t 
;&jfc7T^^^'l 5 0 a~ 1 5 0 d i:=^;t1-'5.o Jff <5 ^IL^n^^^^ 1 4 6 a~ 1 4 6 d. "SlWim 
mmm. -ajllj^v- > l 4 l. 3511/5 7-1 4 9(±> ^i::^ttLTSfi«^t#'2)nrSii 
as«r«k-r^o ^7T-f 5 0 a~ 1 5 0 dtis r ^^*-®^^^-^i^^>^ 

[0 0 0 4] 

112 2 (a) iZy^-rXri^'. Ml 6 3. ^mm^mi 6 2Jtt;^ffittJil 6 

3> . :t->' • ^ v-tj'^ (SO 1 6 0(7)fgi4Ji 1 6 i±izmm^-^ 

1 6 4 =Sr#^-r^o 112 2 (b) iz^-TX^K. mim^-^^-^ 1 6 4*-7;^i^ i: 

T^-'ami-'Si-^-^^o 112 2 (c) KT^i-x^K^ mmLfz^mm^mi 6 2^^^:^^^ 

14 2b. 1 4 9{i, *^l 6 3;&-f>^il$tL^o 112 2 {d)K7T^-rX^K 
. ^fc^T'f ^^'l 5 0 dSr. ity r ^^-m^mm^ziiib^^. 112 l(D%:^-( y^ifi^m, 

"J ^ o 

10 0 0 5] ^^-«r«-*H«r^ -t 

[#f^=:fcmii #w=^2 6 8 2 1 8 i^^m im^MiEmms 9^t@~4 5<ts) 

2 2 (a) -112 2 (d) Km\^fzmit:fomiZ^^^X. ■5rtt«|S*5^^^^i^t-, 
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[0 0 0 7] 

tfz. m2 2 (a) -112 2 (d) K^LtzU^-:f3^-r-ii. ^-^ - 

10 0 0 8] ^ ^ 

SIC. ^16 3 ^iSttJl 1 6 175^4' TOOTl 6 2 ^^VXmi^-i^itLfzS O IS 

[0 0 0 91 

mm^M^-r^fziixD^m 

[0 0 10] 



10 0 1 1 1 ^ 

1 0 0 1 2 1 _ ^ 

[0 0 13] 

^Jit' 3^x?^^=^^1"^w«.r^. ^ -^^^ - 

-gt-f ;z> :i J: ^S^-C ^ ^ o 

[0 0 14] „ * 
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[0 0 15] 

'-yffg<7)m^J:^MWL<D{}iUl 3 a. 13b 
13a> 13b> 13c. • • -fi. 



. 13 c. • • • 3i)«5&^$tL-Cv^^o ^-COa 



10 0 161 

2 (a) Tj^"" 



2 (c) «r#.^b-C> HI lc^t/c3^7U#3t#OM3t;&ft^^§91" 



10 0 17] ^ 

(^) 5fc-fll2 (a) lc^1-J:^l-. n V^^fb**^ 1 1 1 'Srffl^L 

i^i^'fbiSfe^v^ti'fk^KJ^ffi^S (Chemical vapor deposition: CVD) •^^'Srffiv^T 

m 1 (T^iOjgBl 3 a. 13 b. 13c. • • • tt;2,<^i^lcSS^6<jli5^^$*^So 
[0 0 18] 

(o) 1112 (b) izm-tXoi^. @j>fkl^7N-^->'5«rv;^^' tL-C. n^KB'&.-i^y 
:^.y^y?f (DRIE) iS;&if<0 K'7^J^';'^>i!^:^fe=^'l£-^'^> ^1<^*^1 \(D^\ 
(75^^M1 4 5&-'b^^ 1 0 0 ^mM. ^1 0*«1 1 ^M:&Inlt-M«^6tJt-l^*-r^o 
^^kl^>'-?^-> 5 0T<^^ 1 <^^^1 1 tii^^^^T-'f 1 3 a. 13b> 13 c. • 

BP £bS& 1 3 a . 13 b. 13 c. • • • eoflS^tcti. 0 . 2 // mSS<^IHl£i 2 5 
^$tL;5>o :r.y^-y^(Dm^ i&Ul 3 a. 13 b. 13 c. • • • t±. 

[0 0 19] ^ 

(/N) m2 (c) IC^i-idlw. ^^ga^avV ='>:d^'b^:^^2(^^l 2 ^ffl^b. ^ 

KD^Ul 1<^^1<^±^W 1 4^^2<DmWLl 2<^^^®1 eizm^ir^o Ai^&Hzii 

0 2 (c) },zm-rmi<D^i M2 (b) iiZ7^Lfzmi<Dmmi K^miwm 
2 <D^m.m 14.15 ^xfimx-tz^m^^iTo m i i i 14*^2 

(0^1 2<?5^M1 6 i:mfe^^-^^r/-*tB"C'. ^ 1 1 1 i:^2 0^1 2 =Srgf 

^1 2KM-r^M:^t^Miim^fi-r. m2<D^i 2<^iMti¥m-e^^o L7t>6^o 

-C. ^^-^XSt' J^^'C^t:(^a^l 3 a. I3b> 13 c. •••d«^2 0*^12 

BP*,. Ml 3 a. 13 b. 13 c. • • • <^^-C<^)JiM**m^M t 



1 1 



[0 0 2 0] 

(^) ^ 1 O^^M 1 4 liZMl^-r 2 <D^^M I 5it^hmi<0 

.,^tr|^*-r^o :i:^*:6«Jl^t±. ^lO^l l<Df^2<0^^mi 5^. 'fb^fi^JliMfi^JW® ( 
Chemical Mechanical Polishing: CMP) ?fe * ffl T W^i" ^ o ^ffS^UkStt. &U 
13a. 13b. 13c. • • • hz^t fitzmummir ^ . 15. Ml 3 a. 13b 

13 c. • • • (D^ibm^fi^msiiz^T-t^o ^mKit^ m<o~^m^^u^^mm-^ 

i^^Skati. ^t<^^7&«S^lJL^ Ml3a. 13b. 13c. • • • (D^im^fi. ^(O 

Pf^o JJl.±<^X^^jgt:. la 1 Jc^L/c3>^C7n#it'f^**^^i"'2)o 
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[0 0 2 2] _ 
[0 0 2 3] 

^f^, ^®:t-^j'^V^^XSlw:i5V^-C. ^Ft'iT-^2<^^^® 1 5^#PU> -?-<^'f2tx -3^ 

f- V iJ^^iJkS (DR I E^!0;S) J; 1 1 1 <O^W> 13ax 13b. 13c> • 

[0 0 2 41 

V) ^j^v^^pt-cEffl-f'Siiil-'S: |^2 0^^1 2<7)±^® 1 6 75^^ y iJ*' $ tt^ r 

i: I' ^ o 
[0 0 2 5] 

(M 2 o*M<^M) _ 

gI3 ^ :*:|&^<^)l^ 2 <^^M<^?^^vtw#* 3 ^7n#it#l±. ^2 0^^1 2 

il, m2<D^&L \ 2<^±lCl5fi$afc^lO*^l 1 t^lr^L. ^ 1 <^ll« 1 m^ZJ^^ 
->il@0^5S:'2>^^<^iaiH51 3 a. 13 b. 13c> 1 3 e d^?^^^ tt. ^ 2 1 2 

<?3i.^® 1 6 i-Oa^l 8 a. 1 8 b 7&5?^^^tLTV^;5>o --S|5<^£hfl5 1 3 a. 1 3 e ti. 
2<?5*3K1 2<^^^® 1 61CE^> ^-^^tt-CV^-SSJ^^Sr^fifcL. -ftfcc^M 1 3 b. 1 
3 c CagPl 8 a. 18 b<75±^llie«$tt. ^2<^^1 2C7)^^M1 6tC^^$*L 

[0 0 2 61 

I1I4 (a) . 1114 (b) > 1215 (a) TbWm^ (c) «:#.^b-C> HI 3 1:175 b^c 3 <^:'n 
[0 0 2 71 

(-f) 5te-f^4 (a) tc^^i^l-. ^1C7)^1 l=lr^H^L. ^K^^^l 1<^^ 1 

^N-^-^ 5 fi. I213<^£bfl51 3 a. 13 b. 13 c. 1 3 e tL<5^i^t;i«*^Kjtc 
[0 0 2 8] 

(a) 114 (b) JC^-Tidt^. ^ i ^>/^•^5^ -->irxgtc:fev>-c. m^fkm^-?^ - 5 

1 <^)^^® 1 4 ■b-hn'^ \ QQ n mjgiS. » 1 (omsi 1 1 

o m'fbm^^°i5'->'5<OT<^^l<^^^l Iti^^^tL-ft^^i^l 3 a. 13 b. 13 c. 

10 0 2 91 , 

(-'n) 1115 (a) H^i-i^tl. ^2<Z)*«1 2=Srffl^U> H 2 1 2 Oi^ffl 1 

9ti. S3 0lHlS&l8a. 1 8 b *«5^^$tL;g,<®i^tCfiP ^^ti-^o 
[0 0 3 0] 
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(-) m5 (b) K^-rnoiiz^ mim^-^^->^ ^^'^^^^^'^^ DRiE-&^if 

Y y yi :x.y ir:f3^^-^\t<3X ^ ^2 <?)^=K 1 2 1 6 5 ~ 1 0 // 

18 a. 1 8b7&»'M^^x^o ^1(^X^=1: (D^^^^ iTJim iil^-£o 

[0 0 3 11 

Ml 6 l:i«^'^1-'5»o :ir'(^65l^ii. 1215 (c) \zm-fmi<^^l 1 Bi 4 (b) \z 



^L/c^ 1 <75*5K1 1 1 2 O^OT 1 4. 1 5 =SrAtt#x./:Ji^^*7r:i-o ^1 
;S.rf ^ 2 <?5*« 1 1 > 1 2 0^iDX=Sri&L7tM«r^'^Mh LTmfe'^^-«3:^^tt^"C'^ ^1 
O&^l 1 i:ll2 0^'Kl 2 h^m^-r^o ^<on. '^mU^m^'t ^ ihU \ 3 b. 1 3 
c lagP 1 8 a . 18b <D±.-j5kZWM.^f^^ ^1 <^*« 1 1 ^^'^ 2 1 

260^'^®}±T7^^>h^tt;?,c t/c. ^iijigiS^S^-rsGSi 3 b. 13c<^mTO 

a5^7&^, ia^l8a. I Sh(r>±.-)3\zm^^i-0k^. T7^^> hffiK^a^L-Ci^iti- 
10 0 3 21 

(^) *MJ^';'f'>'^X5gt::i3V^-C, ^ 1 1 4 IcMRT-i) 

®1 5 fb ^ l<?5*3tR 1 1 *->itt::efe*-t*o :ir#a«Jt-i±> ^1<^*K1 
®1 5*. CMP^S'feif'^fflv^TSf^-r^o WS^iOiSfi. £h^ 1 3 a . 13b 



2 

2 <^^: 
1 3 c > 



1 3 e ti^ttL7t^75-'^mi-*. »5. fiSBl 3 a. 13bs 13 c. 1 3 e <^<J^:*5 

<^^i io^2<o^OTi 5^i^*i-^o J^^y^>^^^gksi4. mx<Dmi)mm\^. 

13a 13b. 13c. 13 e O.^;^-'^^ tt. •€-<^1fe<^tK^^^^-C^*^ ttfcBt.^T'l?- 
Ti-^o m±<OXS=^^-C. W^^c^^U. -fPCTl!ligBtr'^tfii3lC7r:bfc3^7cmit 

10 0 3 31 ^ ^ 

[0 0 3 41 

-f ^ 1 5i»s-e § o -E^Sx-tf. laeofifBl 3 e li. nTibSPl 3 b, 13 cKitl^xmm 
[0 0 3 51 

200^11. i2^^^^^n\z^ mKom^iiKnx^xtwux^-^^^^fz 

tb. j]nxogS«*>[&]-hi-'i.o ipXmr>o^'b-#:t>S:oTv^;5>soi»^-ei±^m-e§=Srv^ 

[0 0 3 61 

ttz^ ^®j:.yf->^^XjgtC;i3V>-r. t T'll 2 O^^M 1 5«^«f«-U^ '^<^^^n ^ 
y^y^iUi^ (DR I E^S) I' i "9^ 1 <D^^1 KDihUl 3a. 13b. 13c. 1 
3 e =Sr^ < lifcO^^S^^m-ClS^^-r * - i: J: . D R I E{iim<DWmi^ < -f ^ i t J^-^ 
§So L/c:ii^oT. DR I E<^^-;'^>'^^''^9^;'^twjSHL/clnX^^<O>'N*7^;/^«r«l«0 

-f S c: i: ^ o 

[0 0 3 71 

3 <^^ife<^5^S) 
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'-ym<^^^J:^^^<^ihUl 3a. 13b. 13c. 13 e«^$tLTV^*o -^(Dih 
asi 3 a> 1 3 eti. ^2<7)^^1 2 O^OT 1 6 I'll:^. ^^^*lTV^;&®^S15^«^ 

L. 'fi!i<^«i 3 b. 1 3 cli. m2<Dmmi 2 (^±:^lC@ae$tL>_^ 2 0*«1 2<r 

OTl 6 ic^-a-^tLTV^^rv^oTiljIflS^Sr^^l-^o H 3 <0 3 ^7cS>t# t M >fc > 

2<^*>El 2<753feMl etwHSPl 8 a> 1 8 b {±?^BS;$tLt:v^:&V^o 

HI? (a). 117 (b).lgl8 (a) 8 (c) 'S:#BSLr. ia 6 1:175 L 3 ^7D 

10 0 3 91 

(^) 3fe1*ia7 (a) tc^-r-t^t::. ^K^^^l 1 =S:ffi^U ^l<^»=Kl 1 <^)^ 1 

2 0 {±. ^6 0PTM=i#^-r*Ml 3 b. 1 3 c**5^^$ix^^i^l-MP 
[0 0 4 0] 

(n) 1^7 (b) n^R-Ti^frc, ^i<^*Ki 
om'fkm=^^^^'2>o L/c7&>'o-c. 07 (a) om>fbm^N-^->2 0^-^M$tLTV^;S>II 

Jti^ti. itm&^m^^m^m2 1 a>&^'?^^$tL, 117 (a) <Dmim^-^^'->2 oiim^^ 

[0 0 4 1 1 

(^^) ®^'fbll^2 1 a. 2 1 bO±i::vy^ ^>'^•^->=SrML> Vv;^ 
y^yir^:!^^ tLX. m^&}^zmm2 1 a. 2 1 b =Sr ^ o m 8 (a) Kt^z-T X 

>> iz, m^f^timtm^^i"-y2 2a. 22b. 22c. 22e«. ia6<^iaSPl 3 a. 
13 b. 13 c. 13 eH^J^^^ii'^mmzM^mKJ^^^fi^o tfz. ssmU^m^-T 

;g>afisi 3 b. 13 c±KM^-^fitim^m^-^i^'->2 2 b. 2 2 c<o)¥$ti. m^u^ 

m^-r^ih^l^ 3i< 1 3 e±lC«$tL/cm'fb)^^-«^->2 2 a. 2 2 e OJ¥$ J: >5 ^> 
[0 0 4 21 

(-) 118 (b) iZT^-rx^K. ^i<^^^^-->^^x@i::i5i/^t:. mim^-^^->2 

2 a. 2 2 b. 2 2 c. 2 2 e^-^:^^ tVX. DR I Em^j:t^(D h'y ^ ^^i^ 
^T'^o-C. mi<75^1 10^1<7)^^®1 4r if-hm^ 1 0 OA^m^S. ^l<^)»«l 1 

^mw.is\^^zm^mz^^i-^o m^m^^^-> 2 2 22 b. 22 c. 2 2eT<7)^ 

1 0^1 1 t±l^*$^Ti::a^l 3 a. 13 b. 13 c. 1 3 e $ tL-S> o t 

1 ff^^^^^-y^XMXss^y^y^-^^^ t Lt:fflV^^^<bJ^/N°i5' - > 2 2 a. 2 2b 

2 2 c. 2 2 ei±. BK^m^l 1 Ic^LT-^c^i^y ^>^^MKjt«r^-r*o fiPt*. 
lOS^l l<^-X'7^>'i?'Ji^Ti:*t-> ^'(Ji^^"«^->'2 2 a. 22 b. 22c. 22 

e ^>i!'^Lo"0 3^'7^>'i?'$tT-^o 118 (b) iC^I-i^iC ^ l 0/x-iJ'-->tJ^X^OJ:. 
^y^y-Sr^Trnzii^ m^m^^^->2 2 2 2 b. 2 2 c. 2 2e<0^*». 

m^-r^nhui 3 a. 1 3 e jKDm^im^-^ ^ - > 2 2 a. 2 2 e<^^7&-'a*). -^mu^m 

^-r-BiOj^l 3 b. 1 3 c±om'ffclK^"«iJ'->'2 2 b. 2 2 ct±ji:-C^*$_ttSo Ml^. 

m'fbm^^°^->'2 2 b. 2 2 ci!^^mrm^^fifc^^(o:^y^yi^mTmou^^^ '^^^ 

=^»^-r^Ml3b. 1 3 c<^-«i5'J)i^*^tL-C. £b«513b. 13c01gi${±. CigB 
13a. 13eJ:V)^>5~10A^mSS1&<'S:^o ^(DX^K. J^^y ^^^^B^F^^O^-^'^ 
^^iJ^aFibt^Srlj^UT. @a^<^m'fbm''^"iJ'->2 2 a. 2 2 e lSLXmWlU(Dm^m 
/N'^->2 2 b. 2 2 c<??J¥.J?^«r-€-*i'-e'^*^a'flii"*o -e^^^. mitm^'^^->2 2 a. 

2 2 e =^*'fb7K^m^fl8L-e^*i-^o 
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[0 0 4 31 

±ms 1 6 K 

T^X^fz^ 1 (O 



-g-r-So :ir#6^t-l±> 08 (c) \,Z.7^-t^l<^&^y 1 fi> 1^8 (b) 1^ 

1 1 <7)^ 1 WW' 2 <^^aM 1 4 ^ 15 'Sr AtL#x./wiyti^=gr75i-o II 1 



1 O^^tS 1 4 t^^l^i"*^ 2 Oi.: 



2<^*^1 2 t^^^ir^o 
10 0 4 4] 



Ml 5 CMPfe>&t'=Srfflv^-C#a-r^o #Mai4> fiflSlSa. 13 b. 13 c. 
I 3 eizWitfifzMTfi^^mi-^. -oty). aUl 3 a. 13 b. 13 c. 13e<75<J5^^5 



-C ^1<?)^1 l<^^2<^iOTl b^m^T^o J-y-^y'i^^Mii. MX (DM-^^Mtii 
L aflSlSa. 13b. 13c. 13 e<D^^m-^n. ^ <Dm(DU^i)mxW.^ ^ tlfz^ 

layltfz^ mSKmhfzS^ytmikWXii. DlItifB^«^-t^£b^l 3 b. 1 3 ci>^ 
. ^2<7)»«1 2<DBUl 8 a. 1 8b<^Ji:&lwlfiS$^^^i^fr-^ ^ 1 <^»2 1 

m2<Dmii 2<D^^-m^T7^ vir^'Z^^-^^^-^^--^^^ ^ 3 (^^Mo5^^-ei±. 11 

2<7)«1 2t-^LT^t]nX*ife$*V^:^. ^i:S.l>*^2 0*^l 1. 12K<^^^T7 
^pi>'K^ie5«^75iS;&V^o S/clSl^t^^ Dl«^M-r^i5^1 3 b. 13c<DmX(DU^ 

Lx\ @a^om'fkm^^°^->2 2 a. 2 2 e i^xmmucomitw^ ^ - > 2 2 b. 2 

2 c<7)^<55»^*-^tt-etLftii>fb-r*o i<^>^it^J^ fiS^l 3 a. 13 b. 13 c. 13 
10 0 4 71 . ^- . ^ , 

^tz. %2(D%m(Dj^mtnm£^m'n^*mhn^^h\tm^ *-e^>^v^o 

[0 0 4 81 

fc. ^20^1 20Jil'e£«$ttyt:||l<^*=Kl 1 i:^*L. ^ 1 O 
->'iliic7)*'S:^iaic<^a^l 3 a. 13 b. 13 c. \ 3 
<?5±*M 1 6 ICia^l 8 a. 1 8 b#5^^^*i't:v^^o — SBOMl 3 a. 
2(DmL\ 2<^±«®1 611*^. ^-^^tLTV^^H^iaS^r^^U. 'ft^^'^^l ^ b. 1 

3 ct±. Ca^l 8 a. 1 8 b<^Ji*l-IBS^tL. ^ 2 1 2 O^^M 1 & 
-Cv^^v^^rt&SI5=^=»fi5ci-^o ^:oJ:^^-^ 0 9 t^iTi^-t 3 ^TcSit^li. ^3 l::7r:U/c3^^ 



2 <^>*^ 1 2 

1 1 P^tC/-?;?^ 

2 <^&^ 1 2 
1 3 e t4. 



(a) i^bSai 1 (c) =Sr#ML-C. Hi 9 t^/f: 



[0 0 4 9] 

_ 1 0 (a) Ibrnmi 0 (d) . ^1 1 
(?)°^-rLlO (a) i;:^-rJ:^lc. ^lO^l l=Srffl^U ^1<^*« 

/N-^-v5l±. ia9 0fiSftl 3 a. 13b. 13c. 1 3 e ^«3^^^tL;S>^il^l^®^6«J 
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[0 0 5 1 1 

(a) mo (b) iz^^x^K. mi<^^^^-->^^^^-^^^'^^ m<bm^^°i^'->' 
1 <D^^m 1 4 10 0;/ mmm. m i i ^muisi^izm^mzB^-t 

°1 3 eii^^^Mo '5:*5. ^ l (D^'?^^-- Vi5^X®TSi, HO ^ ^ 'J v - =Sr 

U^(Dmm. 3 13b. ISc l 3 e<^ill^l::ii, tr-^J^ • ^^'^-^^ ( 

P • Vfit) -e*^ 0 . 2 ;/m^JS<?)lHl£h2 5*«M$tLSo 
[0 0 5 2 1 

(/^)lalo (c) },zm-tx')iiZ, 'mi<r>m^i i<omi<o±mmi i^^M'itvr^ 
Mi3a. 13b, i3c> 1 3 e (Dmnw^mKm-^ 1 . 0 Mtniik±(^mm^tm2 

o m 0 (d) iZ^-r^diz^ lH]Q<D/h$v^TO*Cj§Kl 3 a. 13 b> 13c> 13e 
i!i7&s4 0nm (rms) m&<D^^^J^Mi)'^"^hfL^o 

(-) 111 1 (a) iz^-Ti^^iz^ m2<Dmm.i 2=srffi^,L. ^2<Dmi \ 2(D^wm 

1 9{i. I19<7)IH]gBl 8 a, 1 8 b *«M$*i'S^j^twHPS:;ti"^o 

(*)°ilii (b) \,z^.-ri^^\z^ ^2<o^'^9-=--yiriLn\z3s^^x^m.itw^'^-y 

1 9«rv>^i?i:LT> ^^RStt^ ^> ^ (DRIE) if<^ K7 ^ >;/ ^ > 

^^^:^>fg^-r, ^ 2 (D^^ \ 2 (D^^M 1 e^^ib^^ 5 ~ 1 0 /zmSK. 112 <^^mi 

2=^Sit:^|S]i^^«^e^it-^*i-'5'o m'fbl^^-«iJ'->i eoMPflS^Q^t'Ml 8 a. l 8 b 

[0 0 5 5] 

I e> ^z^^-r ^ o ^^mz\t. mi\ (c) icA5i-igi<75*mi ii±. mo (d 

^ 1 2 (D^m. 11x12 (omii\a-^n\^fzm^m%M t LTfi^-^^^-^/cM-^^ 
^io»^i 1 t^2co^i 2 t^m^-t^o ^<ow. ^mu^w^-t^^ui 3 b, 

1 3 c*^ Ca^l 8 a, 18 b<^±:^4wSeS§tL;& ^i<^^i iRxrm2<D 

>Ki 2<?5«^'^®{±T7-f ^ > b^ttSo t/cx -Brttfii^JrWfiSi-r^ia^i s b> i3 c<Dm 

X<DU^ii\ 13^18 a, 1 8 h<D±1jizmt^iio<iZ. T 7 ^ > Vm&i^'"' 
10 0 5 6] ^ 

Bl 5;6-^^l<^^l 1 ^-m^zm^ir^o *#S<Jt'{±> ^1<^^1 1<^ 
Ml 5«:x CMPfe'5:i:'=^fflv^TSf®-r*o ©fS^JlkSti. Ml 3 a> 13b 
1 3 el'^ttL/:m**^mi-^x otl9,Ml3a> l3b> 13c. 13 e O*-*^ 

^2 0iS®l 5^m^-r^o :i^y^>irtimit. ^ro#**mmL, mi 3 a> 13 
b 1 3 c, 1 3 eO^T&^^tL, ^o>f&<7)|fB53-:6«^-C^*^tLyi^,^.t?^T-r*o ^-h 



2 

2 <D± 
13c. 



10 0 5 7] 
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9/ 



Si 3 a. 13 b. 13 c. I 3 e^mmi-^^tii'-^'^^o s^iz^ tft^M^mor^^^ 

10 0 5 8] _ V J ^ 

[0 0 5 9] 

2 i: m2 <om^ 1 2 (0±Hia«$tt/c^ 1 (0*^ 1 1 J: H 2 (D^^ 1 2 <7)i 

® 1 6tc{i-/i»icm'fbm2 4:6-'?^^$tL. mi<DmLi nm^mz A^^vrmzcD. 

Ml 2 tc^^$tL-cv^;&o ^i<^«mi ii*itr{±/N-^-:^'l'i<^^'5;*«^^^i^i 3 a. 

13b. 13 c. iZe^'^^^fi. m2<Dmmi2(D^mmi6Kiimi8a. 18 

b ^ tL-c v> ;& o m'fkm2 4l±. mul S a. l S bOli®WMt'^)ieS^tt-C 

V^^o -^<^a^l 3 a. 1 3 eti. ^ 2 cT)*^ 1 2 (Dmim2 A izW.^. ^^^tLTV^ 

4ib<^Cj^i 3 b. i3c{±. caf 1 ^i^i 

[0 0 6 0] 

_13 (a)013 (b).llll4 idi) 7b 
[0 0 6 11 

(-f) ^TEIl 3 (a) KT^-tX^ tc. mi<^*^ 



^ $ fix ^ p]"Ijj^ =Sr#^i" ^ 



14 (d) =^#RiLX. HI 2 IITPL 



1 O 



1 1<D 



l^>^N-^->5(i. m 2(^)035 1 3 a. 13 b. 13 c. 1 3 ei)^^m^f^^M^^-^^ 
I 0 0 6 2 1 

(n) 1113 (b) ic^-tii^tc. ^i(7)^N-a'-^>i5^XSi::i3V>-C. 

^KD^^mi 4 75-^^^ 1 oo/ummm. mKomn i «rsit:&rfijic«^6<)t;i^*-r 

^'fkm^^^->5OT<0^1<^^l Uil^^^^T-i* 3 a. 13 b. 13 c 
(-'^014 (a) IC^I-i^lw. ^2<^«1 2^ffl#.b. ^20^120^^® 
1 9{i. HI 1 2(7?IH]gl51 8 a. 1 8 b **5^^$tL^^^frc|gP^^-rao 

(1)^1114 (b) K^-r^^iz^ ^2(D^-^i'-->y:i^mzi5\^^x^ mim^^^''> 

ig^'^T.^tLX. n^KBit^^y^y^y^ (DRIE) ^'^^^ ^'21 ^iST 

2'SrM^|fiIt^M^^fi<Ji-^*-^'2»o mim^^^-^i- QcoMPa^^^-ia^l S a. 18b 

[*^°^i4 (c) m2(Dm^i2(D^mMi6±K~mizmit 

A^4«^'&XgtC:b^V^T. ^ICOS^I 1<^^1<^^^®1 4=1:^2^^1 2 <0 

^0Mi ei'^^'^-r^o Mmizii. mi 4 (d) K^i-mKom^iiit. hi3 (b 
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^--j : 10/ 



1 3 C7&^ IHI^ 1 8 18 b<0±:^t'@afi^tL;i>i ^ ir. ^1<^»:^1 I35:y^^2<^ 
«1 2«'g-WliT7'f p« > b $ttSo pTiljgR^^fiK-r'&Ml 3 b> 1 3 c (^If 

[0 0 6 7] 



1 <^±^M 1 4 \,z.ti^-f^ 



2 

2 <D±: 

13 c. 



ffii5*> cu-pm-^^if^m^^xmrn^^o mm^mt. mi 3 a. 13 b 

1 3 eir^*ttfc?t*^'^m-r*, -^t aSBl 3 a, 13 b. 13 c. \^e<D^ifi' 

;K1 1<7>^2 0^M1 S^^g^^-t-So li:T<7)^:*^SaiL. £higP 1 3 

a 13 b. 13 c. 1 3 ec^<;^^;6-*^$:}^. -ec^'ft!l<^^:9->&m"Cl^*5^i'^-^'^;£*^T-r 

[0 0 6 81 

1 lit 
10 0 6 9] 

m2<Dm^i 2<^±^Mi 6Kiim.itm2 ^-^m^^f^-cy^^^fzi^. m2<Dm^i 20 

kMl 6y6-"J^'y^>'i^$tt;?,ii:f±:^v>o L3t7&«oT. ^illO:fc/hiwJ;o-C||10 



1<^^1 1 til 2(7)^^1 2 fc(7)g^'^®t'tim<blE2 4^5^fti^^ fn 



1 1 <^ 



LXm'^-t^-^ztb. ^2 0^^1 2 (D^W^-A^^y ^y -i^^f^^ ^ ^^^^^^^^ ^P"^> 

[0 0 7 01 _ . ^ 

[0 0 7 11 

(|g 6 <^^M<^?^S) 

nil 5 (a) t;^i-i:-9ic. 2|s:|&gg<Oll6 <^^m<^?^^t^#'2>Tt^^i^-iJ'ti^ "^^ 
n<7)^^UU 3 6 t. ^#W3 6-CMS$tL/iprttJ7'V'- h 3 1 t. "^itl^ 



3 2 a. 3 2 b t. rT 



3 2a twJtlR] 



3 2b lc^lB]L-r@5S$tL/c@^M3 3 b 

3 3a. 33b IrC-f-tL 



V- h 3 1 (TJMfOtc— #:lc^^$tL>tir 
LXiBS$tt/c@^«^3 3 a t. "I 

t. ^#W3 6 lizmm^ fifz^-^ y F3 5 a. 3 5 b t. „ . 

^fi^m^fifz^^y K3 4 a. 3 4 b tt^t-f^o ^#gB*t3 6 <D~^RXfm^nm3 3 
a 3 3b{i. T>*-SISiC j; l^^t'S^^ttTV^^o ■BTi&yw- ^ 3 1 . ^4fSP#3 

el Rxmwjmms 2 a. 3 2 b;&>'ii»jai=sr«b. ^#fB*t3 6(D-mtm^Mm3 3 

3 3 b^^SStB'^W^i-'l.o K3 4 a. 3 4 b. 3 5 a. 3 5 b ti. -t^lx.*?. T 

[0 0 7 21 ^ u 

@1 5 (b) iC^-ti^tC. mi 5 (a) (^T^'^^xJt-^'ti. ^2<^*K1 2 t. 

2<??^1 2(^3±tciag$tLf^^l«0^1 1 i:=S:;tL. ^1<^*^1 1 ^i^H^^^' 

i^i 2<o^mmKii-m^w.^i- 2fimmm(Dmm3 i-^mm^fi. ^io*«i i 

miE# 2004-3 106658 
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[0 0 7 31 

mis (a) :s.r>'iiii 5 (b) \,z^Ltz7i^^^^~^<omi'^^mm-r^o ^-^y vs 5 

a 3 5 b. ^^tgB*t3 6> :!5.l>'nIti)7'V- h 3 1 ^^^hLT"5rtijm^3 2 a> 3 2b 

(GND) =^en*nL. :£^<^®^m@3 3 a. 3 3 bm^<^mffi (If!lx.tf. 1 0 

111 6^1) Tbmmie (c) . ^7 (a) . H? (b) =lr#R?.L-C. 1115 (a) R 
15 (b) },Z^Lfz7^^^^'-^(0^^-^^i:Umi-^o 



10 0 7 5] ^ 

(>f) 5fe-fll7 (a) tc^Lyim^tX@fcIWl»t'L-C. ^10«1 KD^KO^mM 

^ 0 0 7 G 1 

(n) 117 (b) K^X^fzH^K. nxf. i!;m<bfe^fflv^-C|| 1<^)±M 1 4 t^JJ^ 0 
5 «mM<^m'ffcM^3^^-r^o Lyi:{i^c>-C, 117 (a) (DMim^-^^ 2 0 -^^^^ 

'^fix^^-^mmz\t. itnmm^^mim2 1 2ii)m^^iu mi (a) <Dm<m^-^ ^ - >' 

2 0**B^^tL-CV>:5:v^^i^lw{±, ib^Kl»v^m^bm2 1 b tt;g>o 

[0 0 7 7] . 
(vn) m'ffcl^B 1 a. 2 1 bOJilcVvX Vi^y?. h - > =Sr-^ 

m\,zLx^ me (a) izm-t^')^^. mim^'^^->3 s a> 3 s b*^ m 5 (b) 

>fkm^N° ^ - V 3 8 b <^l¥ $ (^x-tf, mo. S^Ltn) t±> @ai$<^±t^M^^^^^<bm 
/N-^«->'3 8 a<OJ?$ m^i^^mi. 2/um) J: t9 ^^v^o 
[0 0 7 81 

(-) gii6 (b) iz^-r^oi^. ^i<7)/N-iS^-->'i^x@i:i*3v--c. 

3 8 a. 3 8 b=Sr-7X^'fcLT. D R I Eife'S: ifco K^-f ^^--y ^1 
(DmSil l<Dmi(0^^mi ^-b^hn^ l O O/imM. ^1<7)^1 1 'Srgit:&l6]tw^ 
*^ttt-^*^^o m'fl:m^^°i5'->'3 8 a. 3 Z h (Oy (D^ \ <Dm^l 1 ^* § tt-f II T 
^^^j._^<^;^^g^i:;&^aSB (3 2a, 33a, 36. 35a. 31. 35b) 

^^^Mo ^fz. ^i<n^^^-=.>irxmz^i'r^:^y^>^'^7,i^tLxmy^-^mt 

;^9-y3 8 a. 3 8 b ^1<^*«1 1 tcMbT-^<^^y -f-V^^S^ifc^^T^ 
gnt, ^1<^*>K1 l«?>^•;'^>i5^^0^i^Ti:*^^^ m'flil^^"«^->3 8 a. 3 8 b 

L^ok-;.f->i^$tL*o me (b) H^ti^t^. ^10/N-^-^>^XS<^i^^ 

@SlfP<^-h<^m'fbm^'?^->'3 8 a<O.J5».^5?a«). nTii)«»<Z)±<^m^bl^^'« 
^^-V3 8b{ii^Ti^*$tL*o Mil. J-yf-y^^'^TItft^mra. ^%%^m^-f^(h 
SB- (3 2 a. 3 6. 3 1) (O-U^^^^f^X. ^mU'^m'^-t ^ (3 2 a. 3 6. 
3 1) <r>%^\t. ®^gB=S:«fiS£-t*fi«B (3 3 a. 3 5 a. 3 5 b) J: -fc 5 ~ 1 O^m 

(75m'fbm^^°^->'3 8 as.t5wibiaJom'fbm/-«^'-^3 s b<^J¥*'i:'etL^tL^'S^b-r* 

o -eo^. ^'fb^^^* - ^ 3 8 a*^'(b7lcSi^i#T^'C'^*1"^o 
[0 0 7 91 
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^mmi 6K^^-r^o A^m^zit. mie (c) ^ctinI-^ i 1 1 laie (b 

o 

6t> ^ 5: v^® fflX'«f»t±*^7^ S o D R I E ^ fc'O K v -y J 

0;.meftJt^-r^o J':i.±<^X@4rjg-C. -S&tCirttiB^^tfllll 5 (a 
) Jtl/ll 1 5 (b) liZW^LfzT ^^^^-■i^^^^^'^^o 

C 0 0 8 2 1 

i: -r i T&^-C § o -^J X. . 11115 (b) 0@^m^3 3 a t±, nlilja^S 2 a tcJt U 
[0 0 8 3] 

200^1 1. 1 2%^'^-rSfri::. ^1<7)^1 Uc^b-CtnXL-CV^Jfv: 

i«>. inX(^esjR^>ifij±-r^o j3nxm^^'b-#i:'&o-cv^;ssoi«^-ei±^m'^§^v^ 

[ 0 0 8 5 1 

^ fc. ^2 1 2 I'M LT»XtM$ ^ 1 ^i^*^ 2 (Omm 1 U 1 2 

loo 8 6 1 

tfz^mi <omm iitm2 <omL 1 2 1 <Dm^mi=.imim 3 7 ^^^fh^E ^ i<^?^ 
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^--J : 13/ 



^2(D&^1 2<^^^M1 et-timMS 7*^5^fiS:$tLTV2Sfwi6> m2<D&i&l 2<r> 
[0 0 8 9 1 

g! 1 7 tr^l-i 0 :^^^0^7<7)*i&<7)5^^ll'^'&5l&^'f ^^^fi^ Rr^14<^^#Sl5 
^ 2 (^m® (@$fe«=fe) 4 3 fc, S:^fgiS*t4 6^;:^^$i^^v:^^°-7 F4 5 a. 4 5 b i:. © 

5tm@4 3 t^-etL-rtL^ic^^x^c^^*^;' k4 4 fc> wi&^v- > 4 io«iw«i^$tL/^^ 

9>-49i:. 57-49 <^i£#-e^l6-t ^ 4 -D(0%Wmk iity 7 ^ 5 0 a ~ 5 0 d 

-CV>;S,o uSWi-fU-VA 1, ^#SB*t4 6, ^mmm4: 2. S.r;^5 9- 4 9 7&-'-5I«llfl5j« 
SSib ^#W4 6<^-^^> g^mm4 3:S:U'^3fe:7T>f^^'5 0 a~5 0 d=Sr@^-r*:^0 
«^-'k^^=&#^i-*o ^^-^^ K4 4. 4 5 a> 4 5 b ti. -B^xtf. »^ 0 . 0 4^mOi5' 
uAtm^O. 4 fx m<D±<D^^if)- h ^j: ^ o ^^T'f^^SOa-SO dO^^t^ti, -ett 



:^ ariij^^«^-r^^«)m^4 2]5.t^^#W4 6S.tF@^m^4 3<^««gis53-i±^ m 

4 6<^T>'^-^<^-tl-ii. F4 4. 4 5 a id'BBg^ tfCV^So ^7 

-4 9<0'll!iB^^-^i^ J?^0. O 4 y«m<?)iJ'nAi:ff$ O. 4 ^ m(^^<^^^m:*^'%Jf«^ 



10 0 9 1] , ^ ^ ^ 

1 TSL^m 1 8 tC^L/i^fc^'f y^(Oljjf^«r^^-r-&o K4 5 a. 4 5 b, 
gB*t4 6 -BiCm^-fV- \ 4 1 =^^L-Cnri!jmm4 2 l::^^m^i (GND) «renjjnb, 

{± jfc^r-f /N*5 0 a~5 0 d:5-'^m^^^i^^:)fe^±> 5 ^- 4 9 tcRM^ tff t-. Mlfil-f 
;&i;7T-f A-^ltiii-So pXiJ)^*^7C<^ft^'^''i> ^t^r-f ^^'5 O a~5 O d7&-<bmil$ 

9-4 9 ^CjS:l^$tt■C5fe7T'^/^'5 O b^ai.?*^, 5fc-7T'f /^*5 0 d:d-e>{li^J^*^'5t:^{i. 
5 7-49 t^^M^ tt-C^7 T 5 0 c '^iitfo 
[0 0 9 2] 

1^1 9 (a) 75MS1 9 (c),EI20 (a)>1120 (b).®7 (a). 7 
(b) «r#RSLT, ^ 1 73J.i^0 1 8 •:'f-<^lliii:&&=S:il^i''5>o 

(?)^i-rL7 (a) tC^LfcSliitXSi:|5l«|tcLT. ^1(0^1 1<^^1<^^^® 
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^-y. 14/ 



[0 0 9 41 _ „ 

(n) 137 (b) \Z7^\^fzi.^\z. St>\ it^'fk^'SrfflV-T^K^BfeMl 4l^J¥^0 

5/£mmJS<7>m'fbM'^?^^-r'5>o X^fzii^^X. mi (a) ^ - > 2 0 

10 0 9 5] 

(^^) m<bm2 1 a. 2 1 b<^JilwVv;^ ^^^°^->=Sr5^fiKL> h /n"^' - > ?r 

UT. M«^S«Jl'm'fbm2 1 a. 2 1 b=«rlfe*-tSo J^J-JiOiliitXS t |5I 
#ICLT. HI 9 (a) IC^i-i^lC. m'fkm^-?^->4 8 a. 4 8 b Hi 8 

>'4 8a<OJ¥$ (l?y£lf> *^1. 2;/m) i i^v>o 
[0 0 9 61 

(^) mi 9 (b) tc^i-i^i-^ ^1 o^N-^-^>'i?'xstr;fev^T> - > 

4 8a> 4 8 b 'Sr-ry^^ tX, D R I Efe^ t*0 ^■5' "^^ ^1 
<0»3K1 10^1<0±^mi 4:6-ib^$ 1 0 0//m@E^ ^lO^^l 1 
^a<Jl-^*i-^o m'fbm^^°i5''->'4 S a, 4 8 b<^T<7)l^l<^*«l 1 fil^*^tLri'T 
^^j,jc-iJ'<^;»fiK^^i:^^M (4 2. 4 3> 4 6^ 4 9) ^«?^^^tt^o t/i^ #1 

^T«r<^@^w. ■Briii«B^r»^-r'5>iaiHi (42. 43. 4 6. 49) <7)-^^>^*$tL-c 

■srilj^^^m^-r^iliSB (4 2. 4 3. 4 6. 4 9) @^l«=Sr«^i-SiiiSI5 J: 

V) ^> 5 ~ 1 0 a mjgjg^ < * o 'e-<^t^. m'fbm^^" mtimwmm^x'm.^'f ^ » 

[0 0 9 71 . ^ . 

(*) ^l<^a>Kl 1<D^1(7)±^®1 4=Sr^^'fbL-C. (4 2. 4 3. 4 6. 4 

9 5 1) <Dmmikxfjm\z.w--^ \ . q fx m\ik±.<Dmm.im^'s^^-^ ^ o t<Dtk. mmt 

m'*#'(b7K»^i#T&-r'^*-r^o mi 9 (c) \z7r-'f^^\z^ iHli!lo/h$v>TO4QSB ( 

4 2> 4 3. 4 6. 4 9, 5 1) ^r^^^f^ - ^ **-C'§ ^^xtf. 1*$*^. 2 A^mCO 
f^i^^kl^^B^L/cJ^^. Dfltfid^SOnm (rms) ;iJ.Ji<^^®^;K^*#'btL^o i<^¥ 
j£»S{i. ^7-4 9 0RltM«^KJ#tt=S^^^'^*-Jf^''-fii'^'S:^^X-^)^o 

[0 0 9 81 ^ 

(-V) ^^^^XglCiSV^T, ^lO^l 10^10±«®1 4=1:^20^1 2 <^ 

^*®1 6 IC^-^-rSo m2 0 (a) t::7jN-mi <^^mi 1 fi. mi9 (c 

) H:^t/c^l0^1 l<^^lS.y'^2<^)±OTl 4. 1 5 *Att#x./:t>cS=£r7r:-ro 

^ 1 1 1 (omtvjL-^mx^fzM tm2 (om^ 1 2 ^om^fba 4 ? ^^bss^ tt/c^M 1 

6 i:^^-^Mi:L.-rm^^t?-^7tmi-e. ^1<^»«1 1 2:^2<^^1 2 iiSrS^^-f* 



[00991 

(V) ^®aLyf^>^rx@ll:feV^-C, ^lO^OTl 4tCJtIn]-r*^2<^iMl 5^^ 
^1<0^1 1 =Sr-«l3^*-r^o :B,#6*Ii;{±. \ 10^2<^±OT1 5 J 
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^-v: 15/ 



I 0 1 0 4 1 
[0 10 6] 

[0 10 71 ^ ^ 

Jiiab/c^i:?!7S^7<^^ife<^B^t^*5V>T. ^2<^^12i:L-C. ^yr^Tmm 

8 a. 1 8 b ^3^fi5:-r'2>i::{±. -ifV Kt'^:^ binX^ifi-^J^iv^o 

1 0 1 0 8 1 , . . ^ 

# I- i ^ * ^ ^ ^ <^ * ^ o 
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^-z^: 16/ 



.1121 m2 (a) 7bmm2 (c) it. mi^-yj^i^f-^^^^^^^'^^^^^^^^' 

[HI 3 1 :^f&eg<7)^2 <^^M<^m^l^#* 3>^C7G«it#*7Fi-«^2 J Jo 
[041 114 (a) . 114 (b) ti. E13tc^Lfc3^^x;«^t#<^^S'5:m.iXg=Sr 

1^51 115 (a) 7bS0 5 (c) li. |13tc^Lfc3^7Ei«^t#^^^'^^'SX^ 
^r^i-Sf®®"^*^ ('?-<^2) o _ . , 

ll?] 117 (a) . 117 (b) it. |16tc^L7t3>fe7n»iS#<^)iS'fc^^Xfe* 

[US] US (a) JbmmS (c) {±. I16lw^L/c3>^X«it^<^i^^S:3SXS 

=S:^-f'©fMllt?2fe^ (-?-<Z)2) o _ J, , 

[1191 2^|fe5g<^|^4<7)^M<^5^St^#^3^7n«^#'Sr75-r®fM^X'*^o 

[0101 mo (a) :?5M^10 (d) li. I19li7l^L/c3^7C#^#<^i^'3^^ 
[HI ll HI 1 (a) Tbmmi 1 (c) it. I19tC75L/c3^^7D«3t#<^i^'£^ 

[HI 21 :$:f|BJ0^5<D*M<^?^^fr:i#S3^7C«^^^«r7P-rMll2*^o 
[HI 31 HI 3 (a) , HI 3 (b) it. H 1 2 ic^ L/c 3 ^xS5t#<OaE^=&ii 

[HI 41 HI 4 (a);^MHl4 (d) {i. H 1 2 tc?3^ L/c 3 ^7gM#<^«^ 

[HI 51 HI 5 (a) :ifi^mo)m6(Dmm<DMmi^^^^r^^^^-^^^-r 

4Sht4^o hi 5 (b) ti. HI 5 (a) OA- A' Wm^^^^W®"^* 
Vsi 61 HI 6 (a) Tbmmi 6 (c) (i. H 1 5 (a) ^.t/^H 1 5 (b) t^^L 

HI 81 HI 70B-B' ■yOBf®t^?&o/c»f®H-e^;5>o ^ 
[HI 91 HI 9 (a) 7!iMHl 9 (c) it. mi 7Wmi Bi^TT^i^f^^^'^ 

(D^m^j^M^nm^^-tmmm-r^^^ (-eoi) o ^ * 

[H2 01 H2 0 (a) :S.t>'H 2 0 (b) it. mi 71SLXfmi SiZTT^Vtz^^^^ 

(7)±g'S:tiTtXS^^i"if®H"C*>* (-?-<^2) o _ r« * r^L 

[H2 11 mMimiz^^mi^iomizti^^M^tifz^^^v^^yr^-r'fmmx-^^ 



"[H2 21H2 2 (a)75SH2 2 (d) t±. H 2 UC^ L^i^^^ f-'^^'Srii 
gtXS =^ ^ -t »f M H * ^ o 
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